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L. INTRODUCTION

AeroMet Engineering, Inc., located in Jefferson: City, Missouri, was retained by the Doe Run
Company to determine the lead emissions from the Main Stack Exhaust at the Herculaneum
Smelter in Herculaneum, MO. Emissions were sampled over a one day period (April 18, 2002)
under steady-state operating conditions. The entire plant wa}s operating under normal operaung
conditions. The Doe Run Company's Herculaneum Smelter:is located at 881 Main Street, in
Herculaneum, Missouri. The facility is an existing primary lead smelter. Many processes
involving material handling are required to achieve lead smelting. ‘The majority of the process
emissions vent through the main stack. The emissions from the main stack were sampled at an
outside location approximately 350 feet above ground level ona test platform.

Testing of the emissions was performed in accordance with _the pro‘cedures specified in the Code
of Federal Regulations (CFR), Title 40, Part 60, Appendix A, Method 12 -Determination of
Inorgamc Lead Emissions from Stationary Sources. ‘Methods 1, 2,3, and 4 were also performed
in order to determine sampling points, exhaust gas velocmcs, cxhaust gas molecular weight, and
exhaust gas moisture content. : ;

The test ports were installed at locations best suitabfe to meet the 'ghidelines of EPA Method 1 -
Sample and Velocity Traverses For Stationary Sources. Air flow characteristics were checked for
presence of cyclonic flow as per Method 1 during a past twtmg program and it was found that
cyclonic flow was not present. Access to the sample points was made possible by four ports. A
total of 12 sample points were used with three sample points located on each of four ports. The
test results should be representative of the actual emissions.: Weather was not a factor during the
testing program although all testing was performed outdoors The. slnes were mostly clear and
temperatures were in the 70's. : .

Jim Lanzafame of the Doe Run Company aSSISted in: coordmatlon of the test program. The test
team was comprised of Tom Scheppers, P.E. and Mr. Brad Ellis, both of AeroMet Engineering, -
Inc. Mr. Doug Elley observed the test as an observer for the Missoun Department of Natural
Resources. : o

IL. SUMMARY OF TEST RESULTS

The summary of productmn, gas flows, and Iead amsslonsxs presnted in Table I All results are
based on the raw data shown i in Appendix B—Raw Test Data No process problems were
encountered during the three runs of the test penod

All three test runs were pe:fonned at the main stack on Apnl 18, 2002 The entire plant was
operating under normal operating conditions. Testing for lead, veloclty, gas analyzis for
molecular weight and moisture were performed simultaneously for all three runs during the
period process exhaust gases were sampled. Visible emission readings were not required.
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Visual observavions of the collected samples indicated the appearance-of & particulate coating on
the filters for all three test runs. Particulate coating-on each filter:was similar for each of the
three runs. All back half reapents recovered from the i rmpmgers were noted as clear with no
noticcable discoloration, - :

All process equipment related to, and including, the main stack was operated in a manner
representative of operations that may contribute to normal lead emissions. Operating production
data can be found in Appendix D. Discussions of the process data can be found in Section IV~
Plant Operating Conditions. : )

The isokinotic sampling rite is also shown in Table I This rate compares the stack gas velocity to
the nozzle velocity of the sampling probe. A rate of 100% represents a stack gas velocity equal to
the nozzle velocity. The acceptable range is 90% to 110%. ;| EPA has determined that sampling
outside this range may cause a bias in the resuits based on the particle size and aerodynamic
propertics. All three of the test runs were conducted: wtth an 1solcmetlc rato thhm the acceptable
range. : .

The lead emission results should be representative. of the:actual concentrations within the normal
accuracies of Method 12. Although no upper limits of emissions have been established for the
test method, :an upper limit has not been exceeded based on: acceptance of the test method on
significantly higher grain loadings. Method 12 test procedures are based on Method S particulate
sampling. The estimated accuracy of Method $ is appro:nmately +/- 20% based on results of
collaborative tests. ; L ,

III. SOURCE DESCRIPTION

The Doe Run Company owns and operates a pnmary lead smeltmg facthty in Herculaneum, .
Missouri. Many of the plant processes exhaust controlled emissions to atmosphere through a
common 550-foot tall concrete:stack, i.e., “the main.stack”. Table'IIl lists the processes and
approximate corresponding gas volumes that each: exhausts 1o the mam stack.. -

Exhaust air from the emission sources shown in Table m ﬁrst pass through a parnculatc oontrol C
device before they enter the main stack. Accordingly, the concentration of particulate matter
present in the main stack exhaust gas stream represents controlled emissions from all of the
individual emission units that contribute to the main stack exhaust gas flow. ‘Similarly, the
concentration of lead in the main stack exhaust also reﬂects controlled emissions.

Primarily, the plant operations, including the sinter plant blast fumaces and acid plsnt opeme on .
a 24 hour/day, 7 day/week schedule. The dross plant however operates as a batch-type process
that runs repeatedly on a 24 hour/day basis. The only exception to:this is when equipment is

taken down for planned maintenance. Due to their relatlvely small percentage of gas flow
contributed to the total stack flow, when most of these processes are.down, they have little
influence on the total flow and total main stack emrssrons The exceptmn to this i3 when the

sinter plant is down. : . -
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TABLEI.

DOE RUN COMPANY
HERCULANEUM FAClLITY -
PRODUCTION AND-OPERATING TIME :
APRIL 2001- MARCH 2002

o Tous of Léad Prodngd
April 2001 b, 18,452.62
May 2001 L 35 16,226.39 .
June 2001 P i 16,698.30
July 2001 S 1641149
August 2001 ©oL T il 15,691.99 -
September 2001 Lo L 1l 1432950
October 2001 1T i 15,10040
November 2001 o P 12,612.20
December 2001 Tl i 11,154.31
January 2002 Lo i i 13,156.57
February 2002 Lerod T2,]J4L18
March 2002 SR -1371852 :

. TOTAL i 175,603.47
Metric Tons(Tonnés): ' 159,386.44

Blast Furnace Operatin:g Time: . : 8.647.44
Sinter Plant Operating Time - P y ﬂ: ours -

April 2001 - SRR B HE X1 LR
May 2001 T i 667.05
June 2001 - Sl i i 53125
July 2001. LG i 6380
August 2001 St i 64430
September 2001 St T, 509.35
October 2001 Lo b i 50116
November 2001 CL i 46461 0
December 2001 - Lot i 397,060 -
January 2002 - R . 71 X[
February 2002 oot T 33678
March 2002 LG i 39592 -

| TOTAL: i/ 619713
Weightcd Plant Operating Time: 7,422.29 T E '
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TABLEN

. DOE RUN COMPANY :: - -
, HERCULANEUM FACILITY - :
: SUMMARY OF LEAD EMISSIONS TEST
MAIN STACK=-ALL PROCESSES :

Run 1 . .Rnnzg' -:fk:unS ;

?Avg.-

_ 04/18/02° - -04/18/02 i 04/18/02°
Process Conditions—April 2001-March 2002 .
Annual Production Rate (tonnes/hy) 21474 (21474 1121474 .
Stack Conditions

Stack Gas Temperature (°F) - 191 %20_0' . 206

Acwal Gas Flow (ACFM) 1,080,402 1,087,024 | 1,098,383 "
© 838,376

Std. Gas Flow (DSCFM): 841471 . 83137 ! 836,519
Isokinetics (%) : 103.0 . :103:2 - 103.4
Empissions. Actual

Lead (Ib/hr) - ; 2014 . - 20770 i 2785

Lead (grams/hr) - 913535 - 942111 i 12,632.54
Lead (grams/tonne of lead produced) 425.41 . 143872 ;. 58827 -

Emissions, Allowable

Lead (gra.ms)tonne of leed produced)

21474

109

1,088,903

© 2292
' 10,396.34
- 484.14

© 500.00

- @yvo
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Table 111: Emission Unlts that Contribute Gas Flow to the Mlin Stack

Ackumnci

wvvy

Percent of

. specific needs of each proccss.

Ite Procexs'” Nane Control Device Ga Volume‘"
m# Total
1a¥ | Sinter Machinc “#3 Baghouse 300-350,000 ACFM @,290'17 26.3
TH Acid Plant ESP: Acid Demister | 55,000 ACFM @ 175°F 48
I Retura Bin South End Baghouse | 25,000 ACFM @ ambient +5°F 2.2
14 Mixing Drum Mixing Drum Baghouse _| 12,000 ACFM @ ambicat +5F 1.1
16 | Claw Breaker; Ross Crushcr Baghouse | 45,000 ACFM @ 190°F 39
Rolls; Corrugated a : g
Rolls; und Euromag o E e
T Cooler Cooler baghouse 110,000 ACFM'@ 200°F : 9.6
1g™ Smooth Rolls Smooth Rolls Baghouse | 15,000 ACFM @ ambieat +10°F 13
2 Blast Furnaces #5 baghouse _ 500-550,000 ACFM @~170°F 438
3 Dross Plant Dross Plant Baghouse | 80,000 ACFM @ ambient +10°F 7
. Main Stack All Sources 1,130,000 ACFM @ ~190°F 100
'rotalw‘ 5 3
1 Each process is considered an emission umt for dlscussmn purposcs in thls test plan.
2 Estimated flow rate based on equlpm:nt design specnﬁcanons "
3 . Equipment labeled with #’s 1a thru 1 is all related to the sinter plant operation.
4

. Actual to1al main stack flow is expected to be somewhat lower than the hmd as dictated bythe

As shown in the table, the:two exhaust gas streams that dominate the total aifflow to the main
stack are from the operation of the sinter machine and the operatlon of the blast furnaces. . These
two emission units make up 70% or more of the total airflow that is vented to the main stack
About 27% of this is from the sinter machine operation and nearly 44% from operauon of the

blast ﬁxmazes

Iv. PLANT OPERATING CONDITIONS

Doe Run mamtamed normal operating conditions dunng the test penod Raw mntenal processed
at the sinter plant was typical of normal matenal. Acid productlon and blast furnace operations
were also operating at normal conditions. The lead tapped from the furnace represents typical
lead normally tapped from the furnace. All aspects of handling, heating, and refining the lead, as
well as the final product were representative of normal operation. Therefore the test data
represents noxmal emnssnons for those test conditions. - A
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All plant opérating condirions were documented by gn'xployfees ofDdé Run fa.mrhar with collécting
operating data and the operation of the equipment. ‘Operational data is provided m Appendix D.
V. TEST METHODS, PROCEDURES, AND EQUIPMENT-

Each aspect .of detenmmug the emission concentrations and flows is described below. A copy of
certain procedures and test equrpment are provrded n Appcndrx E

A Sumplmg Location -

USEPA Method I- Snmple and Velocity Traverses for Statlonary Sources. was applrcable for' use

in this test program. The'sample ports are located in an acceptable location calling for a minimum .

number of 12 sample pomts Three sample points were louted at ach of four ports.

Method 1 is requxred for velocrty determinations in order to obtarn a representatrve average
velocity pressure and sampling of the emission strcam. Mcesurements of the stack dimensions and
diameters were recorded as well as the locations of the' upstream and downstream disturbances.

Method 1 provides a chart for reference to determine the cOrrect number of samplmg points fora
given port location relative to disturbances in the stack. The minimum distance allowed i is 2 stack

diameters downstream from a disturbance, and % stack diameter upstream. Meeting this minimum -

distance, the minimum sampling points are 24. However, if the downstream distance is equal to
or greater than eight dianieters or more, and the upstream distance is equal to or greater than two
diameters or more, then the minimum number of sampling points can be reduced to as few as 12
pomts The reason for using distances from disturbances to dictate the number of sampling points
is that longer distances will allow the gas flow to stabilize and have 2 more unrform velocity
profile along with a more: umform particle drstnbutron . v

There are four, 6” dmmeter sample ports spaced 90° apart m the stack well at the platform
elevation. The test ports wcre located over 8 diameters downstream from any disturbance and

over 2 diameters upstream from the stack exit. Access for testmg at both port locations was made .. -

possible by a permanent test platform.
B. Velocity Detenmnatrons -

Velocity was momtored and recorded by USEPA Method 2 "Detenmnatlon of Stack Gas .
" Velocity And Volumetric Flow Rate (Type S Pitot Tube)*... This procedure was perfonned
concurrently with the other sampling as descnbed in Mcthod 5 for pamculatu

Method 2 was pcrformed wrth a pitot attached to a glass lrned 12 foot Method 5 sampling probe
at sampling points determined i in Method 1. The sampling consrsted of locating the pitot tube at
each samphng point and recordmg the average velocrty pmsure (mches water), The velocity
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pressure induced by the pitot is displayed by an inclined manometer:at .each of the 12 sampling
points. Each velocity pressure is used to determine the proper sample volume flow rate for that
sample point in order to maintain proper isokinetics. . The average of the square root valyes at
each point make up the average velocity pressure for one test un .

The velocity pressures obtained by this method were converted to veloclty and flow values by
consndenng molecular WElghL temperature, and moisture-of the sampled gas.

Quality assurance for both procedures included system leak. checks before and after the sampling
periods. No problems in taking the velocxty meagurements were encoumered ‘throughout the
entire test pcnod : ;

C. CO, and O, Gas Analysus

Tedlar bag samplcs were collected simultaneously with the lead test From these samples an
analysis of the exhaust gases was performed in accordance with USEPA Reference Method 3~ -
"Gas Analys:s for Carbon Dioxide, Oxygen, Excess Air, and Dry Molecular Weight“. ‘

A scparate gas sample is extracted from the stack, by a multl-pomt mtegmed sampling
technigue. The sample is collected in a chemically inert Tedlar Bag over the duration of the test
run. The gas sample is analyzed for percent carbon dioxide (CO,) and percent oxygen (O,) by use -
of an QOrsat. ,_ .

The sample bags used dunng the test program were leak checked pnor to use No problems were
encountered i in performmg the gas analysis during thé test penod

D. Moxsturc Determination .

Moisture analysxs of the exhaust gas was performed in accordence_wnh USEPA Reference
Method 4 - "Detemunatlon of Moisture Content in Stack Gases" % .

During the Method 12 tests a portion of the stack. gases was extracted and the sample volume
was recorded. The amount of moisture in the sample volume was obtamed by routing the sample:
through an ice chilled condenser/dryer and measuring the amount of moisture collected. The
temperature of the sample:gas leaving the condenser is maintained below 68°F. Moisture
determinations were performed by noting the liquid increase in the impingers and the weight gain
of the silica gel No problems were encountered in making the moisture analysis measurements.

E. Lead Dctermmntmn :

Sampling followed the procedures described in Met.hod 12 "Dctermmatlon of lnorgamc Lead
Emissions from Stationary Sources”, found in Title 40, Part 60 Appe.ndxx A, of the Code of
Federal chulatlons :
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Sampling duration was 60 minutes per run during the lead samplmg Sample volumes were
significantly above the mlmmum 30 cubic feet, thereby i mcreasmg sensmv:ty of the detection .
limits.

A sample was extracted isokinetically (where the probe inletf velocity equals the stack gas velocity
at the sample point) in a sampling train similar to the one used in Method 5. Modifications were
made to the sample train by loading the impingers with reagents cdpable of absorbing lead, The
lead samples consisted of an analysis of the front half of the samplé train, (probe, filter, and all
connecting glassware inchiding the filter) and the back half of the sample train (all glassware from
the filter to the silica gel impinger inciuding the analysis of the reagents used in the impingers.

The first two impingers contained dilute nitric acid used to collect the lead emissions. The third
impinger was empty. The fourth impinger contained silica el used:to assure an absolute dry gas
leavmg the condenser section. Moisture determinations were performed by noting the liquid
increase in the i unpmgcrs and the weight gain of thé silica gel. Leak checks of the entire sample
trains and velocity trains were performed before and aﬁer tlte test progrem No problems were
encountered during the lead sampling. : ,

F. MACT Compliance Determination

The Doe Run Company's Herculaneum smelter is subjeet to the federal Mamximum Achicvable
Control Technology (MACT) standards. The MACT stack standard is only applicabie to the
sinter plant, blast furnaces; dross furnace, dross furnace charging area; blast furnace and dross
furnace tappmg arcas, sinter machine charging area, sinter machine ‘discharge, and, sinter crushing
equipment emissions that are vented through a control device. In order to determine compliance
with this standard, the production and operating time of the: prevrous twelve months must be
determined. During the period of April 2001-March 2002, the plant produced 159,494.6 tonnes
(megagrams) of lead. No copper matte or copper speiss was produced during the same time
frame. Over that time period, the plant had a weighted operating time of 7,422.29 hours.
Therefore, the plant had an average production rate of 21 474 tonnes of lead per hour of
operation. . : :

In order to meet the MACT standard, a facility must-emit le'es thari ZSOO grams of lead into the'
atmosphere for every tonne of lead that is produced. The average:lead emission rate during the
testing program was 10,396.34 grams/hour, which translates into a-production-based, lead
compound emission rate of 484,14 grams of lead/tonne of lead produced. Consequently, the lead
emission rate duning the testing demonstrates compliance wrth the: MACT stack standard that is
applicable to this facility. . ¥ :

VL CONCLUSION

Normal operatmg conditions that would contribute to nomal emissions were mmntamed during
the testing. Therefore, thc test data represents normal ermssnons for the operating conditions at
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the time of the tests.

The test results contained in this report demonstrate compliance with the Maximum Achievable
Contra! Technology (MACT) standard for new and existing primary lead smelters regarding lead
emissions, All aspects of the testing program were conducted according to the applicable
Reference Test Methods. -USEPA test methods included Methods 1, 2, 3, 4, and 12, found in
Title 40, Part 60, Appendix A. of the Code of Federal Regulanons
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Facility Da e \?v-./\

DOE RUN ENVIRONMENTAL

Locationyp 1 A0,

S5l M MO

Operator__\¢_
Date_ 2 |3fe2

RunNo.__{

Sample Box No._Ar= ¥

Meter Box No._ APEX

‘Meter AH, | §

Diameter (in.)

CFactor__ .

Downstream (in.)

Pitot Coeff (Cy)_"* ¥ \E,

Upstream (in.)

Initial Merer Reading: _ !'&.""b\; l. 3’ { S8+

6369333150

Ambient Temp_3 3

Barometric Pressure_Z %
Diameter ¢, 24

Leak Rate (cfm)_& 22 157 {{a
Static Pressure W -

Filter No. _\9\Z .

Impinger Vol. (initial) 22,4 -

Impinger Vol. (final) 2,5,

Silica Gel Wt. (initia)_40 .

Silica Gel Wt. (final)_ 41O

{-I/%S’ ,'lc Traverse | Sample | Sample Stack AP AH Grs [ DGM | DGM | Filter Last
v .?_, Point Time Yacuum | Temp. Yolume | Temp., | Temp, | Temp. | Impinger
. & No. (min:) (in. Hp) "(-1-') in. H;0 | in. F:0 f“” IN QUT CF) e 2)
et ™l U Jigtie | Lo 129 L T XA e (30 (3] | 52
2 Dt [ 38 loowThrd [aagal203e] | [33
3 17 47 A8 1 S iy 2] Yo [ S ] i
4 e | L, |2 [ s Piw VU1 g |2 { [ 4o
5 oo | Lo JUS | o5 Tib ion [dd]30] ] g2
6 ludy | ke | U7 Dol b i 2] 5] 7T 43
7 e 5 Lf Joee> | of oo | Y1 | 27 - =)
8 luw [ Tys sl ve [idadfgu 137 142
9 s | A T xg .3 D gty 1T 1] Y3
10 [papr| =2 197 0o i [is2 | 675 37 44
1 lesy [ 7 Ty ool na ede |9 [39 ds
12 oo [f (W) [ 5 [ lo 114552 147 [ X HIEDS
13 B8l 9 [ Sl Sl el g 3(3g Ll
14 [gow | o0 | S TV SGIEYT7138 1%
15 |ued | L. 42 1011 15 4 |33 -3
1 Mo | 1. Gy .35 1 0% [ ATl Q0 1%y N34
17 {wct | £, |42 1451 ee 2] S0 =5 4.2
18 fo | ¢ 145 | wslieg fes.81 5L[3%5 43
19 Egg] % [ gl v alz 7 [Ushkl(s [ He
20 Jwe | = [ o] 0.3512 W2l 4711239 /11>
21| g S 2 W I N =Y AETE)
2 e | = g3 1\ ] 250006 §lde Y3
23 Jwe | I [ a5 ] (] 225]172,2157 ldo T
24 Iy [ 3 [ A0 o] 21730 2 4o Yz
oG | o 9o 5] kL1580 gd [4o 40
26 | nme T T 132 [ 4o [\ [ 1763 Y% HO y
T pasv |, (23| Lol 3iyaldol b | 4
25 o | (- |dio [ ST [T et ol [ [y
o (s |, [ 42 [ Aol (N[ Oe ]| S dol Y
2 sl 6 Tz 85018 s, Slido] | Y4

Final Meter Reading:

]“'{',2 ‘ O‘:.:C)
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6369333150 p-1

Facility, Dc. (_.-l?ﬂh - Ambient Temp_2> >
Location_} A Dbyl O ‘H 7 5 Ws{_’ Barometric Pressure_ 21, &
Operator__TL~ ! Diameter__§: -\
Date_\f3)s2. Leak Rate (cfm)__ o> £ 4 S"
Run No."Z~ Static Pressure Pk
Sample Box No._\A{ ¢ Filter No. 4%
Meter Box No.__Afe.L Impinger Vol. (initial) -_.-,L‘
Meter A B, | &4 Diameter (in.) Impinger Vol. (final)_+” 2 ; -}
CPFactor___1.C i Downstream (in.) Silica- Gel Wt. (initial), ‘-;'10
Pitot Coeff (C,) - XM __ Upstream (in.) Silica Gel Wt. (final)__ 4 (L,
Initial Meter Reading; y 2.0F __
Traverse | Sample Sample Stack AP AH Gns DGM DGM Filter Last
Point Time Vacuum | Temp. Volume Temp. | Temp Temp. | Impinger
No. (min) | (n.Hp) | B | in.H0 | in 10 (1th IN ouT °F) (°F)
1 Adl 143 143 (2.0 1818 ] 397 139 3.
2 e 17 JYc [ 3423 [ 1s.97] 39 2™ 3¢
3 Jine | ¥ Oy 1o [ 2.5 1892 37 |39 J]
4 | ppzel 6 Pt bl [ 205 1sEA [ Sy | 3§ M
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10 | nudg| & [y L [20h sy [ 2] o Y
11 gt @ | g | o) 1763 | 2e0ed | g D i 42
12 9%l & [ MY [ Vi l2.5 [Zonn | Y7 [35 | | N2
13 2] & F ooy | SR [2Seyglug | ) 14
14 lyaer | % [ 1,90l 108 [ Dol H0 985 L [
15 [ psel ¢ 1Yy [ a g [PaSL Y129 1 V| gy
16 [ esy | A | 92 | ,95 118 (25721 Yy [39 T
17 e | Y gl | 9S ] 20 t% 139 9\
18 w2 | ) Jq4g | %5[ix 240,550 [39 4
19 ‘% L ﬁ\—l % L'--'S l IL‘ z {4 rg 43 5(: ﬁg’\
20 | g3cs | oL M LS (LY [TAD 0 [SG S 44
21 113 | L. [N A0 to i 3 0 lve | [ | 4y
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23 [ 3] [de. [ 5] (b [Z168 47 | 4O ¢z
24 | 13- | ¢ U | IS Lo 12405 [V | go Uz
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Facility, bu{. ‘.ZJ/\

DOE RUN ENVIRONMENTAL ''! | 6469333150

Location_t} 2 “Zuldne w MO

Operator_1¢-

Date__ 2 L'z‘lm

RunNo._ 3

Sample Box No._Av=

Meter Box No. APEY

MeterAH, S

Diameter (in.)

CFactor___\+ 2

Fi

Pitot Coeff (C,)_2 "3

Upstream (in.),

Downstream (in.)

g
Ambient Temp, S

Diameter_¢-™

Barometric Pressure_ 29, &

Static Pressure__— (& "™\Ar2. 80

Leak Rate (cfm)_5.2 @ V5"

LN
>

Filter No. _|6d 2

Impinger Vol. (initial)_Z¢

Impinger Vol. (final) 205
Silica-Gel Wt. (initial)_H{.

Initial Meter ReadinE: 22 5 ¢ 2 52—
AH

Silica Gel Wt. (final)_itdss <f 2>

Final Meter Reading:

DT Hw ]
2.49.15%

Traverse | Sample Sample Stack AP Gas TGM DGM Filter Last
Polnt Time Vacuum Temp. Volume Temp. | Temp. Temp. Impioger
No: (min) | (in. He) °F) in. H;O | in. H;O (i) IN ouT (2} °F)
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Dec 09 02 03:41p DOE RUN ENVIRONMENTAL 6368333150 p.1a. .

BLAST FURNACE FEED DATA SHEET DATE: 12;3--0‘2_

BF# 2 SHIFT; 'S)g,g NAME:

CHARGE CHARGE TIME - CHARGE CHARGE TIME

co| START COKE SINTER INsj] | co] START COKE SINTER  INls]
] O3 750 W 18] sons W= 222255, | )
0] . 2] |2 32 . (3925530925 |14
0ly 59122 =77 | 39° 777 Ml A0 31 | 3/05557|522% 55 |
) |8 .08 379557 | 492778 | Mu| ]| 10:38] 315 55| 722277 V||
915 )4 319 303 502 7% A las ?? : e 2243 ‘3’%}%\':
61 a4 588707622573 | s (B 1350 as)
0|5 42|48 —73 | 792307 W |slei |1y | 397857, 300225 W
2818 . wyl 1527375 | PO277E | Mas| 2ol 1yay | 352%522|2725 5, 1)
014 )0 | 27—=7Z | 173 | sl 57| 1443 Pe¥ermp | 225 U
22l o 19| 14 —=00 | 1927737 | Maol,z| 1#/23|378%55 1, 12725772 |1
/2] 4 93| 193570 | 122257 W |ulew |y 27| B35 | 295G% VA
)31 ¢ 83 13— | 122279 a2|52| {4:3) 735 | 225 5% | |
ﬁ 2.7 11 37, | [ael 255 K| fas|l 4y V5 s20 w#’jq& &2
CARE AL o] 1400 —5al | s | Y| 9205
gr| 130 [ o5 /590557 K lasl) 15| 1-5:99[ 72275 |42 X
D 75T ls0 =57 | 1495577 | Mas| al 1 35:30 | Y22 %77 |55
0 9.16{1938—757 /78 % I lar -

)RS :3”»}%@9/—&;;_ Nas : —

&1 5 45| T —rg | WO TR X fas : :
g\ aw |/8EC 550 2097 Tes | (s : |

& v.90] L5720 T 555 K st : P

[ &] 9. 94| 808875, |525C 737 | Kls: : "
/6| a3 18V 2771 S0 3 Y |ss L
W] ie: 185|225 | DH2E 27 | [Ns4] :

&1 10:94 59/349.—9,0 'Q—S—Q‘Z.//{KX 55 : _ _——
2| na3 3",/'—'""‘""5/‘//3%:’ 58 c 1 '
Il w.a0B3F =5y PeZ 550 | Wa |
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[ Dec 09 02 03:43p  DOE RUN ENVIRONMENTAL ' - 388333150 p.13
BLAST FURNACE FEED DATA SHEET . DATE:_/2-3-03
. BF# / SHIFT: Dayex - NAMEES Adugy
CHARGE CHARGE TIME CHARGE CHARGE TIME
CO | START g'COKE SINTER." [N|S START COKE SINTER N
| 4.8 122 Nsz |
o 31| 17%0 W faa _—
y-4 }3‘3’:;5 ,q'b? 160 —z> X35 —
A= 399 —7a% ks
ol joms 19— 30— o
2| jp:ay [202 He2—n K Lae
& o [ME =0 1 | Mas
2308 344 151 Hao
|3 /169 1 e
.94 | 1123575 | 1228 Y
14 :04 '%52 1222775 | Wl
. ) 2 —
9| M5y | L [ 1H9970 ] es
™
57| 1oy | 205 1899 —555 i |4
4115 p |22t 102220 | s
| far
/-//’// 4B el
-/ _,/”/—- 40 —
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B 50
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| _— |||m «/’f”’/’/
. /
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Dec 09 02 03:45p

DOE RUN

Facility_l,jop B

ENVIRONMENTRL

Location_\} e/z vl smrm, se

Operator_ T &
Date z

RunNo. \'

Sample Box No. AVEAX

Meter Box No.__APE X .

Meter AH, (-9

Diameter (in.)

C Factor____(0

Downstream (in.)

Upstream (in.)

59 B.akvvsc

Pitot Coeff (C;)_n .‘r-HI‘

Initial Meter Readin :_‘7-(,(11 103

6369333150

Ambient Temp~ 27O

Barometric Pressure 20.2

Diameter__© <21

Leak Rate (cfm)_8:0( 25 by

Static Pressure_—| 6 " o2

Filter No. _jAR 1.

Impinger Vol. (initial)_200

Impinger Vol. (final)_Zn%,

Silica Gel Wt. (initial)_42 >

Silica Gel Wt. (final)_Y2 '-,4

DGM

Traverse | Sample Sample Stack AP Al " Gas DGM Filter Last

Point Time Vacuum | Temp. . Volume, | Temp. | Temp. | Temp. | Impinger

No. (min) | Un.Hg) | CF) in. B0 { in. H:0 [{iy) _IN -} ouT | P 5]

1 ol & |24 [ i (220 35 (35 | 4 [ 22

2 Jeit |l |20 [0 (8307020 3, B35 [ [ |2
3 (59 ] 5 (g2 [ 545]t.2 7722383 | [ | 26

4 9% | &b (2t [,o L8 | 299429 25 20

5 19% 19 lue g0 1.7 | 295641 (35 2|

6 liowo | -1 |47 (485 [ L8 [-2721(42 |35 | )

7P| 5 [ 26 [0 | (9275129 (36 30

8 fwoe| g 1233 (g (4 127A.7[y2 36 |'] 2,1
Fop 9 x| S | 2¢ [ n<|bo (2511 (43 (3| ] |3
;f‘%; o 10 iypro | S [ 29 |85 |18 250, 45 |36 %\
/Q)ﬁ 11 jiog2| o ldb .85 (1% - 126291 4 9 32
I G 12 o] S [ug [ Lel2. [29504] 4] 37 22
: / 13 [Zag]| b g | 5| Y 2901k (43 | 37 3o |
1 14 2o | (o |35 | 991 Lb 12886 |95 139 21
- B iz b |27 [ I5] e 2542142 [ 1\ 32

. 16 |wd | 7 lgo [ 5|4y [248- 792 123721 \ |34
&/; 17 | tort < Yy (rO 2.1 {290L% LL"} % \ %27

' 4 |dy | Lz 22925 [ yx (28 \ 124

L [27] ] 529551 4 139 \ [ 30

7 24 | o5 L8 e (9529 1Y

7 lz& | x5 b 123,22 [N 38 [l 32

R [29 [ oA lzmarlylax] [[32

€ [43 |vol2-d%le {41 33 NHESS

3 | dgL [ wo 2.4 {302,549 [% HETE

7 =« [ .%0] 17 1203.8 |42 4D Y

5 2zl 95| Lk [305-1|gq Mo [: 132

4 12230 | 7 [ 202 Y2125 | 17 |37/

% 129 Aol 1a [2023] ¥ o | [ | 32

$ |l uyd | Lo [2.4 | 35|44 |29 Y

¥ Y= | 1o |24 | 31o | ¥ 137 32

Final Meter Reading:_ o '
' 3061 .



“Dec 08 D2 03:46p DOE

RUN ENVIRONMENTAL

6368333150

Ficiliyptdeccol aevan o L Ambient Temp_ 2
Locauz§ Doe Lon . 18 Aaw Baromejric Pressure_2°- &
Operator__T%— : Diafmetér__o 2.1
Date_ 124w Leak Rate {(cfim)_p.0 (@ 2oty
Run No.__' 2 _ Static Pressure_—Lv ‘' O —
Sample Box No._ APE¢ 4 | Filter No. 2007
Meter Box No. ALE~ Impinger Vol. (initial)_22%

" Meter AH, }.5 Diameter (in.) Impinger Vol. (final)_z2x Y
C Factor__ 1.0 Downstream (in.) Silica Gel Wt. (initial) -3¢}
Pitot Coeff (C;)_0_*BY Upstream (in.) Silica Gel Wt. (final)_ 4377

Initial Meter Reading:_ _M m ) (3 (a g’]

Traverse | Sample Samiple Stack AP A Gas DGM | DGM Filter Last
Point Time Vacuum { Temp. Yolume Temp.- | Temp. | Temp. | Impinger
1237/ No. (min) | (in. He) (°F)_| inH;0 | in. H:0 {rc) IN ouT CF (°F}
\aéé,.\" 1 [™em | 1 21 S5 vs 13 (246 (27| ] 23
T2 oy | g [zl aglie [z 1260 | J2a
3 1 | & 29l gsllg 13msl3ol26(] |29
4 vy | o 182 a8 lig [305.0 {3 1201 2.5
5 lwey7 (1o (3D [ 1028 206 [BH (2% 2L
~ 6 1Z¥ o “n Ld 21 222.01 3% 12% 27
7 2slfss] o | 22 ] v a3 (32377133 | 29 2
8 [wsg AN 23 1.8 [l 225220 129 Z7)
cod 9 v L2 | 22 L as L 13265 | 3% |3 29
2110 peen ) s [ 3 U ev e (27777 doezy |1
11 lizol | % 139 1,8 |17 %340 |'4) (22 29’
12 (1303 [ % [dx w17 |22 | Yi (2o 29
13 e % 2¢ %6 |17 13%.3 | 2K [RZ 29
14 | 31 | R 21 95 |1k 3By [ 2T 29
15 [ yat |7 127651y (2249 (47 [22- 2.9
16 | a3 | % (25 | a5l 6 (3321 0% (32 2.9
17 [ 55| A 14z [9[[q 1306194 [33 G
18 |37 ]| jo [\US Jie | 29 [3390 | 4S |2Y 2
19 B 1o 123 | Lo [2d [290.0 2 24
20 | 23] % .35 1,90 (LS [3418 |y 12y 20
21 || g [ =25[.90 [45 o922l yd (3] ] 20
22 | qz322] R 127 A< 16 | 245144 134 | | 30
23 | 1329] A | Y3 & | 14 134SA] 89S 39 20
24 [ 1Raj| 1o | 4G T ve | 2t 134 4lo] 3S 26"
25 B8k A | 2 Lan 1A 12491 WA (2N Zo
26 (1337 € | @83 %0 | 1. | 3031472 2y 20
27 |133% 2 [ 2d 1 nl 131Z2aLS L 82] 38 20
28 (W | 9 1 23 1o ]| B2zt 1di 2 o)
29 |15 g Gf 1,701 1.9 15528 | ys (35 Zo
2o |13vs | g |w@ | .10l & 1%ET 1] W< |35 20

Final Meter Reading:

358 190



Dec 09 02 03:47p DOE RUN ENVIRONMENTAL 6369333150

(S

ility__\ n ' Ambient Temp_30
Eii::ggn kg—:;u%cm M E‘ﬂ Do Wrovee. Barometric Pr}:ssure 30 . 2-
Operator_ Y T ' m Diameter__e -2
Date_\ 2 [u [0 Leak Rate (cfm)_2'¢ € 15" H e
Run No._ & Static Pressure_~10"H, > ~—
Sample Box No.APEY Filter No. Zao vt '
Meter Box No._APE X Impinger Vol. (initial) 22 ©____
Meter AH, 1.9 Diameter (in)_______ | Impinger Vol. (final)_2-0+}
CPFactor ‘.0 Downstream {in.) Silica Gel Wh. (initial)_ 42~
Pitot Coeff (C,) o5 Upstream (in.) Silica Gel Wt. (final)_v472 35
Initial Meter Readini_ﬁﬁ S8, S -
Traverse | Sample Sample Stack AP al Gas DGM DIGM Filter Last
Point Time Yacuom | Temp. Volume Temp. | Temp.'| Temp. | Impinger
No. (min) | (n.Hg) | P in, 1,0 | in. HsO (e IN oUT °F) °F)
1 [Meme| @ 128 1,45 [ 206 (2% | 270 27 / |27
2 ISbb Lo 24 |0 1bE |3SE L | 7a i 2% 22
3 e | (| 3] 75 | s |359.3] 30 124 2y
4 [ | ¢ lag | |14 [308 | 33 130 3S
5 ) 5D < | ol 724 [2c.>] 3¢ J2x | | 35
6 |IS08 s lyds | 1] 122 1239|137 129 =7
A T A S .0 T VL O /X | 35 | 26 : s
8 s S [3Y | astib .5 | 37 1 2 F=
N 1 L 3% | s |3 |22-9] 24 26 3L
10 jistt 6 | 35 .% |14 125.2 40 3o 3
11 Jwseel7 Y [ lolas |ZFg] Y215 3
12 [is2z | % 4o | §1 [2.%12724% | uZizg | 3
13 [B4e &6 135 | .gelug [2038 12, 1221 23
14 |s2g | S | 27 | 405 |4 1370 Yol22 3.
15 [is30 | S [232 | 5[0 [ 2063y (32 36
16 | 1s3¢ | & 321 %61 0T [ 326 | ¢ 25 22 2
17 | 1s3y | & Yo | 35 | 1.¢ |3H0 %Y | =22 B
18 | 153 | 7] 42| 35 [ 2.0 | 24.5 145 %> 2o |
19 B | 7 [ 3% l.an | 18 | 3¢20 2¢ (22 Y
20 isyr | L | 22 ] .80l |23%3.3 g4 (33 YN
21 sy | b 22 |, a0 S | el ay (23 3<
22 |rgye] [ 136].80] 17 [3%o ds B | [ |36
23 jesws | L | 420 %0 [ L] [ 3.k jUC [RY 30
24 1/58° | G | 47 a0 | LA Bgg, g1l | 3Y 3
2 883y 7 | 29 | Lo [ 2. | oS |39 13 W
2 e | & | L[ ol 12418 | LY (3¢ 35
27 |wsst| 5 371,55z 1392.9| Y4 [ 35 3
2% | lteo | 7 4l | s | pAFI 393 ug RS B
9 lioer | ) | 4T]465| Y 13MRLIY ST SL
3p | boy | ) ug | .eg | LY [2a52|Ye | 34 4L

Final Meter Reading:_ "

345. 9006



.. Bec 08 02 03:48p DOE RUN ENVIRONMENTAL .. 6369333150 p.17

o e e e R R e e e 40 b wvs P * amrem -

m?saoa.tss lz-—Ll 02
')ﬁ" SHIFT

LOT CON TROL CARDn_ﬂm:b
LOTN UMBER oo

e e g e s et e Pl e e « -

 DROSS FURNACE KETTLE#; ___ DatE: (R -R-9=2
Vacuum zinc added? Yes_ - No
Amount of new zinc added for desﬂvenzmg [ j Ibs -
Was silver assay on pre-zinc sarnple h1gh enoucrh to make stubs? Yes NOTM

If yes, how many stubs did you makeﬁ’;—'é"'_/

Was de-zinc kettle temperature between 950 and 1100 F Yes\;/ No

—— et

Based on the tail sample, was this kettle successfully dezinced? Yes \( No
What product are you making? _% M What pump? __ V1 {_ \ Ol

During casting, estimate amount of lead scrapped due to any reason. Tons

What problems occurred while casting?

Work Order # Déscrintion - _ Comn]cted

FA A A

Y
Y

STAMPING:

N
'S

S
- —r
r‘ n
~J)
~.)
L.
<)

1_; \ x\ t\‘*"

Document Name: Lot Control Card; Document Number: DQP156-009-A
Effective Date: 05/01/2000, Revision #5



" Dec 09 02 03:30p

lcqy’/
i

Facility, .|>c.\e z T

DOE RUN ENVIRONMENTAL

Location_Her-uidm2un, MO

3 x‘;.-»)ir—wa(

Operator_JZ-

Date__ )z I'i_lo 2

Run No.__{

Sample Box No. AfE x

‘Meter Box No._ ATE

Meter AH, L5

Diameter (ir.)

C Factor [~

Downstream (in.) _____

Pitot Coeff (C,)_{2+ 44

Upstream (in.)

6369333150

Ambient Temp_35 _

Barometric Pressure 3O - |

Diameter___¢o - 29,

Leak Rate (cfm) o .o @ 1" 145

Static Pressure_40- 2 W&o~

Filter No. Sl)if)

Impinger Vol. (initiel)_Zg &2

Impinger Vol. (final)_2p

Silica Gel Wt. (initial) 4+

Silica Gel Wt. (final)_<t%{7)

Initial Meter Reading:;é_": o, ZL\ 3

Traverse | Sample | Sample Stack AP AN Gas DGM | DGM Filter Last

Point Time Vacuum | Temp. Volume Temp. .| Temp. | Temp. | Impinger
No. - | (min) | (in, Hg) {°F) in. 1,0 | in. H:0 (1t IN OUT °F) (°F)

1 |*%es] A | st | A9 115 1330330 (35| 7 | 42
2 Jw | 4 52140 | L5 133d.203¢% |35 / 4y

3 |wiry]l B 54 | a8 L Y | Y| 3 Y

4 s | 2 SY | s 16z | dor3l s Bl 3

5 Jfetrv] 3 19 1.5 |12l YBTAds B 1%

6 freze | 2 Lyl lgylle | tadaHe D] o2
7_Pe3-s| 2 |92 (5 [t | Yha2] Y7 [3) adl

"8 drew | 2 | Yl R 4D | oS YS 131 =1
9 Ims| 3 4] sl e ]| Jesb[gs [38]1 4o
10 [reve | 2 [ [ s Tz (o3[O 13«1 ) 39
A1 Jrovad] 5 | 591, 2V WL e | ST I3 4o
12 Jwps | 5 1S .2} Heie 1427 152, | B4 4o

13 ek 4 52,049 105 HE. 4| 4137 2%
14 Jusis | S 1se Lzl Vo [sp sy | 1 | 3

15 lesy |4 (o[ Oy 3lqd st | | 1399
16 o526l = [ Selasi 2o |st Re(] | [ 37
17 Jaed | 2 | S4B e | 4212187 e o
18 il C | 2 o) ADlro 142246150 Yo 277
19 1465 | & | 521 IS5l [$2%0lSL ide 2,

20 eS| Y | Sl 115 1425. 2951 [Ye 2

21 lyye [ 5 154 [ 250114 (922671 ¢l [4Y¢ 27
22 |z | S2 | AY 2,9 [ Y2ake | S | Yo 2%
23| Jus | 4 St 1 [43.3) S| ye 277
24 | yp5l S 59 |, 2.2 143721, | ST 1Yy 37

\
\

Final Meter Reading:

33 52

\\
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881 MAIN STREET

" HERCULANEUM, MO 83048
Phane: (638) 533-3087
Fax: (638) 833-3150

e

o= . CHTC N
4"""' B | E_acfu’;

= == A4 LoaeE

= e Tk — Lk

] ED "?‘;—l'::.

DOE RUN ENVIRONMENTAL

6369333150 p.

The DOE RUN Company

Yoo SCOFT POSTAA From  RuS7y KELLER
Fae (3 557 Fo0%8 Pages: /% '
Phone: 7/3 $57 70V Datee /2 - 7- 0%

Re: Morevlpmerm CTACK TEMTWE _ CS:

O Urgent Efﬁ;nuﬁmw [Jﬂuueéanmuﬁ ] Please Reply

O Please Recycle

® Comments:

+7 #E

/

“ 7,

TESS
bphse bt




‘Dec 09 02 03:30p

Facility D 'LLMA

.DOE RUN ENVIRONMENTARL 6369333150

*'\1‘5 %aj\,_o'-gc'.

Ambient Tempj'ﬁ’

Barometric Pressure_30 . |

Location

Operator “"‘Z_ Diameter_(. 7%

Date_ 42, LJ«,) Leak Rate (cfm)_

Run No._2— Static Pressure_4t - Zid;a 1.
Sample Box No.ALE x. Filter No. =3t > s

Meter Box No._&F=-X : Impinger Vol. (initial)_ 2oy
Meter AH, 1.2 Diameter (in.), Impinger Vol. (final)__2

C Factor__}.2 Downstream (in.)___ | Silica Gel Wr. (initial)_+< )
Pitot Coeff (Cp)_2: 24 Upstream (in.) Silica Gel Wt. (final)_ Y4 {

Initial Meter Reading:_

-~

AH Gas DGM | DGM | Filter Last

Traverse | Sample Sample Stack AP

Point Time Vacuum | Temp. Yolume Temp. | Temp. | Temp. | Impinger
No. (min) | Gn.dg) | P | in.H;0 | in. H,0 (19} IN ouT | (*R) °F)
1 "%l ¥ | d¢ |43 | 4,0 (Y381 37137 ) P
2 s | 4q4 st g lvzlwie] |39 f 35
3 (Wl Y 193 | a3 | to Y3l dl) 3] He
4 Jme |4 152 | A% [vo | 451,499 |29 91
5 inopg] o 154% | s (L2 lYygLoMS |20 91
6 noy | 4 165 |5 |12 | dy2.30d7 [37 =l
7 lzn) o | 51,05 [ b J4Y3-9 iy | 3% 4]

8 1w |5 157 1,25 \Q l4us«w U 13y 9)
9 lone| ¢ 5% [.27]2,4 uﬂ_; s’} 3% +l
210 oy | & o | 2.l A 5 3 b
1 anC] € gz |3 _%.«L %{éﬂi 52 A 1
12 1o | e lbo | 3500 Jds3.615213 |1 |24
13 led/ys W2 | 90y 14egQigd Bg |V |yl
4 Jnde | o TGz [ 113 [t [¥o [ 1 Tije.
15 J2asl 4 [ sq [ a5 g8t st [de | L Ty
16 1n3) | o | sl g5 b2 | 45731 5) 4o | | 1al
17Nz o [ 591 s (2 [ $Lue]| 52 Ho Yl
18 13w | Y 1S5t [ Y23 521dC 42
19 li735] o [ ST | 4% | lo | ge34] 52 |40 942
20 [pdl | o [ 571 53[0 (Y5 | op bl L 143
21 [py3sl 4 157 | 9 | LS WD | S214 | g 193
2 el 4. 193 [aa |15 s Y g2]dl | 4 [ §4
23 [yes| 4 1S 1 A | LS &?J Sz |4l |/ [Yd
24 1j25] | 4 gt A LS L5204 | 4

—
| !

Final Meter Reading:

¥/ .65



Dec 09 02 03:31p

Facility Dnd .-'\J\A.

DOE RUN ENVIRONMENTAL

6369333150

Location 4
Operater, ‘TZ«

‘H"8 B 'A.,;\M bSA

Date_\z |§ luL

RunNe. .3

Sample Box No._AFEX
Meter Box No,_ AL EX

Meter A H, - V.S

Diameter (in.) )

C Factor___u. O

Downstream (in.) __

Pitot Coeff (C;)_sn. 380

Upstream (in.)

Ambient Temp_3$

Barometric Pressure_2). j

Diameter_ ¢ . 2.4

Leak Rate (cfm)_ . @ i16'" I

Static Pressure_t ¢ .2 2 Ha 2

Filter No. 30 2

Impinger Vol. (initial)_Zcm

Impinger Vo!. (final) 202

Silica Gel Wt. (initial)_~}5¢f

Silica Gel Wt. (final) '—}5.&;

Initial Meter Readmgi___hj 52

Traverse | Sample Sample Stack AP Al Gas DGM DGM Filter Last
Point ¢ Time Vacuum Temp. Volume Temp, | Temp. Temp. Impinger
~No. (min) | (in. Hg) CH | inH:0 | inH0 (') IN | ouT (*F) 3]
L 9% 4 |4 1 113 149551506 | Skl / |37
2 deg | 4 ol dg |05 ] 2 4IEIRY (2. 37
3 1B0d § [dalas | w2 ! gu.3le (3. 4o
= e | U 98 [ 1S | 1. Zly Nyt | 3 Ye

5 iy U qa | as | 21979935 43 |36 | | 59
¢ 1My |4 | |5 | 1T]dgy [u5 [3e | | 3‘_{_
S S lag [ pClysz.3 g 3. | | | 3%
S Mol d4 1549 [ 9 | ¢ 3lws3 3l 46 137 %5
9 sl o |56 |d7 [ 63 1%%5.3] ¢ (3 Eés
10 I S5 53 [ 1 w2 ysell 47037 : :
N~y ] 5 159 1,20 | (11435 4731230 'D‘S .
12° jw G 158 1oz | b, [0 3% | 3¢ HEX
13 % o &L NN Y ‘-}"N'S' “'}‘g 2K Yo
4 iyl g oo | as 1.2 40144 | 3y “i
5 eS| & 150 [ ,45 [ L1 g, 2 $6 [ 37 39
16 i3y g 1SY¥ oS | L2 Y| 41 | 379 3¢
17_1ei2ds] o TS 1.0 [ 61 [ 992] ¥3 DK 27
18 I3k | G [ <Y [ 4] 2 Mol | Y| 3g 372
19 jwuxSl § (gl 14 [ W2 15wy |22 37
20 Ludl | S | St | W25] 1y (5oL ¥4 | 2g] | | 3
21 ipyyds| & 9P |25 §a | SBR ]| Y| >¢ 31
2 Ty, | s [ g6 | oagd e L S IYE | 28 3]
23 Dpyeks| 5 [ s [ 25069 | 5¥148 4y | 3% 37
24 _uysl | & | sp | Bl 2W (5014 | 4< ) 2% / 3

|
i
]
Final Meter Reading;

9.4 1)




\ 333150 .5
.DUE RUN EHVIRONMENTHL . 6369 . uﬂb PS5 __ .
SHI=T

LO CONTROL CARD

DAY JWFJ'

LOT NUMBER 7742/' s AT

/;z Loz

Dec US 02 03 33p

DROSS FURNACE KETTLE# - parE:

Vacuum zine added‘7 Yes . No >< R
Amount of new zmc added for desﬂvcnzmg D* 0 S {a Ibs
Was silver assay on pre-zmc sample lngh enough to, make smbs‘7 Yes Z No E

If yes, how many stubs dxd you make‘7

L

C - Was de-zmc kettle temperature between 950 and 1100 F Yes ~_No
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